Factors affecting tryptophan-induced hypoglycaemia in rats.
The mechanisms whereby tryptophan administration leads to hypoglycaemia in some groups of rats but not others have been investigated. Animals insensitive to tryptophan are rendered responsive by adrenalectomy. This effect is reversed by steroid replacement. Turnover studies with [2-3H]glucose show that hypoglycaemia in sensitive animals is associated with a decrease in glucose synthesis. Tryptophan administration causes a marked and sustained increase in plasma glucagon concentrations in all animals. The locus of the inhibition of gluconeogenesis in tryptophan-sensitive animals is the reaction catalysed by phosphoenolpyruvate carboxykinase. The sensitivities to tryptophan of gluconeogenesis in isolated hepatocytes from normal and adrenalectomized animals were similar. Cells from chronically streptozotocin-diabetic animals required higher concentrations of the amino acid for the same effect. These results are discussed in relation to previous discrepancies in the literature, and a unifying hypothesis for tryptophan-induced hypoglycaemia is proposed.